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(54) Title: METHOD OF CONNECTING BASE STATION TO CELLULAR SYSTEM 



(57) Abstract 

The invention relates to a cellular radio network and a method of connecting a base station (100) to a cellular radio system, which 
enable a fast and automatized installation of base stations wherever an IP information network is available, the cellular radio system 
comprising a base station system which comprises as network elements a base station controller (102) and at least one base station, and 
in which method the base station controller controls at least one base station. The invention is characterized in that the network elements 
(102 100) are interconnected by an information network using a packet protocol, and that each network element is provided with a unique 
network element address, and that the network configuration information of said information network using the packet protocol is maintained 
at a configuration server (104) connected to the information network, and that a new base station connected to the network first contacts 
the configuration server, and that the configuration server transmits the network configuration information to the base station. 
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Method of connecting base station to cellular system 

FIELD OF THE INVENTION 

The invention relates to a cellular radio system comprising a base 
station system which comprises a base station controller and at least one base 
5 station as network elements, and in which cellular radio system the base sta- 
tion controller is arranged to control at least one base station. 

The invention further relates to a method of connecting a base sta- 
tion to a cellular radio system comprising a base station system which com- 
prises a base station controller and at least one base station as network ele- 
10 ments, and in which method the base station controller controls at least one 
base station. 

BACKGROUND OF THE INVENTION 

Demands made upon data transmission systems are on the in- 
crease. This concerns particularly wireless digital data transmission systems, 
15 such as cellular radio systems, which are expected to produce increasingly 
complex services, for example various data services. 

A typical cellular radio system comprises a fixed base station net- 
work in which a subscriber terminal communicates with one or more base sta- 
tions of the system. Furthermore, the cellular radio system comprises a base 
20 station controller which controls the base stations,., and a mobile services 
switching centre; ;ln-. connection- with A the c^ system, it has been 

v . knoyvn T tp ; cpnne f ct a plurality of base stations of the cellular radio system so as 
to enable a plurality of base stations to be controlled by one base station con- 
troller by means of telecommunication connections by fixed connectioris,\such 
25 r as cabling or fixedly installed radio links. 

* It is previously known that a transmission connection between ; net- k 
work elements is typically implemented using a 2Mbit/s connection, i.e. a RCM, 
(Pulse Coded Modulation) link.' At worst, the 2 Mbit/s PMC link used [py the 
operator for transmission is so occupied that the increase in capacity .men-- 
30 * tioned above would require a new PCM link to be introduced. This would be. 
both expensive and difficult. ' : t 

The prior art solutions allow the number of telecommunication; con- 
nections between the base stations in a network, i.e. the network configura- 1 
tion, to be manually changed in such a manner that the maintenance person- 
35 net visits all base stations to be changed. This is laborious, and such : a/prior 


BNSDOCID: <WO 9935800A2J_> 


WO 99/35800 


2 

art system does not enable the Structure of the network to be flexibly changed. 
' For example, it'is thus impossible to change the transmission capacity of dif- 
ferent base stations daily according to the base station which has the heaviest 
traffic. It would be most desirable "that mobile telephone operators in urban and 

5 suburban areas should have such a characteristic. . . , 

• J Another disadvantage of the prior art system is that owing to the 

~ manuarconTiguration of the network transmission connections, the prior art 

;;: network is difficult to manage since the network cannot be managed from one 
point but the base stations have to be separately visited when the network 

10 configuration is to be changed. 

BRIEF DESCRIPTION OF THE INVENTION 

• An object of the invention is to provide a cellular radio system so as 
to' solve the problems described above. This can be achieved by a cellular ra- 
: * dio system of the type described in the introduction, which is characterized in 
15 that in the cellular radio system, the network elements are connected by an 
information network using a packet protocol. 
- ; '-Another object of the invention is also to provide a method of in- 

stalling a base station in a cellular radio system so as to solve the above 
• problems. This, again, can beachievecPby a method of the type described in 
20 ; the introduction,' which is characterized "'iff that the network elements are inter- 
connected by means of ah ^ inforr^atibh network using a packet protocol, and 
that each network element is provided with a unique network element address, 
' ■ ' and 'that the : network" configuration irifbrriiatidh of said information network us- 
' ihg the packet protocol is maintained at 3 a configuration server connected to 
25 " the ; information network, arid that a hew base station connected to the network 
first contacts the configuration server, and that the configuration server trans- 
mits the network configuration inform 
- ' : : s ,; ; The preferred embodiments of the invention are disclosed in the 

dependent claims. ' ' ' 
'30 • " packet switching is a method" in which' a connection between users 
; is established by transmitting data as packets ' which, in addition to the actual 
data, comprise address data and control data. Several connections can use 
"••'-'-the same : transmission connection simultaneously. In recent "years, research 
has been carried out on the use of packet-switched radio systems particularly 
35 for transmitting data. It is unnecessary to allocate a data transmission connec- 
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, ; . ..tion for the whole time, .onty^fpr transmitting packets, Thjs results ip considera- 
, bly loyyer costs arid a smaller capacity need both when a network is being built 
l . . . and used. 

The invention is based on the idea that a v base station system uses 
5 data transmission based on. a packet protocol, such as an Internet protocol 
(IP), and that the base station system comprises autoconfigu rating base sta- 
, tions. The. system comprises known network elements, such as base stations, 
base station controllers and a mpbile services switching centre, which use an 
Internet protocol, i.e. an .IP information network, and a new network element, 

10 i.e. a configuration server. When a new base station is connected to the net- 
work, it first contacts the configuration server in order to obtain the network 
configuration information, i.e. the IP address information of the nearest base 
. . station controller and other relevant network elements. The geographical co- 
ordinates of the base station can be fed into the base station whije it is being 

15 installed, whereupon they are transmitted to the configuration server at a stage 
when the base station is introduced. The configuration server can also, directly 
estimate the location of the b^se station from its IP address. When the base 
station has the IP information network address of the nearest base station 
controller, it can establish O&M ; (Operation and Maintenance) and signaling 

20 connections to the base station controller, which thus starts controlling the 
base station , in a known manner.: T^he base station controller can also utilize 
the information on thejocatipn of, the : .base t station in order to allocate radio 
frequencies tp,the t base station. . ^ 

, * . ..Several advantages. can ^. be -achieved , by the, cellular radio system 

25 .and method of installing a base station in a cellular radio system : of the inven- 
tion. The cellular radio system and method of installing a base station in a 

. . cellular radio system enable a fast and automatized installation of base sta- 
tions wherever an IP information network is. available. By means of an IP- 
based autqcpnfjgurating base station, the mobile communication network can 

30 be temporarily extended without an actual network extension. This is ex- 
P ... tremely useful for instance in ^connection with, big concerts, sport events, con- 
ferences and other events in which people are congregated in a small area for 
a .relatively short time. An existing IP-based network structure can also, be util- 
ized when a new information network is being built. Hence, it can be utilized 

35 . for cellular network elements. , . . 
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^'Furthermore, an advantage of the : invention is that a base Station 
becomes quicker and easier to install since the number of procedures that the 
base station installer must perform can be reduced and automatized. In addi- 
tion, the base station installer does not have to know the structure of the entire 
5 base station network. The system arid method of trie invention reduce errors 
and erroneous functions in the base station network. 

BRIEF DESCRIPTION OF THE DRAWINGS ,,. 
; - The invention is now described in closer detail in connection with 

the preferred embodiments of the invention with reference to. the accompany- 
10' ing drawings in which 

"" Figure 1 shows an IP-based cellular radio system with autoconfigu- 
' rating base stations, : 1 •• '■■< 1 

'' Figures 2a and 2b show by way of example uhitdata packets of 
both speech and data packets, and 
\5 ; ' ■ : < ; : Figure s shows ah IP-based base station system also comprising a 
network' connection to other information networks. 

. DETAILED DESCRIPTION OF THE INVENTION 
r ; ' 5 ; The invention will be described below by way ; of example by means 
of a- GSM network without restricti ng ; the reto , howeve r, , 
20 : Figure 1 shows ah -IP-based; cellular radio, system; .whiph comprises 

• ; -" a base station system (BSS; Base Station -Subsystem), v As : netwprk.elements, 
-the base station system comprises a base; station controller (BSC)- 102 and at 
,; ' least d>n6 : base statidri (BTS, Base Transceiver Station) TOO. In the cellular 

- radio system, the base station controller .102 is arranged to control at least one 
25 base station 100. Most preferably, the information network using a packet 

protocol is an Internet protocol, i.e.: an IP information network, and the network 
< '^element address is 'an* IP information network address, i.e., an IP number. 
'--> " ■ The invention is based on the idea that a cellular radio system uses 

• j( j ata transmission based on a packet -protocol; such as an. Internet , protocol 
30" (IP). In the most preferred embodiment/at least the network elements 100 and 

- c c 102 of the cellular radio system are connected by an information network us- 
■ -' ' ing the packet protocol. The operation of the network elements is. ; based on 

network configuration information and IP address information, in other words 
each network element has' a unique network element address which is at- 
35 tached to packets to be transmitted and on the basis of which the information 
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', ,,v.is.transmitted to the.. correct, network, element,, for example,. the base station 
•. 100 .needs the IP address information of the, nearest base station controller 
102 and other relevant network elements in order to be able to communicate 
with the network elements, and both receive and transmit calls. Known network 
5 - elements of the celjular, radio system include the base station 100, the base 
station controller 102,. a mobile services switching centre 106, a speech en- 
coding unit (TC, Transcoder) 108, i.e. a transcoder unit, i.e. a TRAU 
(Transcoder/Rate Adaptor Unit) unit, and; as' a new element- in accordance 
'. with, the .invention, a configuration server (CFS) 104.. These network elements 

10 .utilize an Internet. protocol, i.e. an IP information network 116. . .. 

The mobile services switching centre 106 is equipment which be- 
longs to ihe mobile communication network and which, relays teleconnections 
in the mobile communication network and, subsequently, to.. other telephone 
networks. The, mobile services switching centre .106 usually serves to, for ex- 

1 5 ample, monitor and control the operation of the base station, systems, observe 
the locations -of the mobile stations in the- mobile services switching centre 
area, maintain the connections and transmit them to other information net- 
works, and route the calls. The mobile services switching centre 106 commu- 
nicates with the base station controller '102, which, again, communicates with 

20 the base station. • The physical, connection of the cellular radio system can 
vary, in other words information can physically travel via different routes in the 
network; depending oh which 'route-happens to be; free at . a given moment, (but 
the togieaT connection; is always the IP network, be... the Internet protocol net- 
work 116; Heriee, -information: always travels logically to ; the same address, 

"25 ; - independently of the route via which the information has .arrived,. Thejspeech 
encoding unit 108 operates 'as a coding converter, in other words;, it encodes 

• • and 'decodes -speech. : • ; • . • ■ 

.- '. . The base stations 1 00 of the cellular radio system network elements 
are autbcbnfiguratingi- in other .-words:the functions are carried out automati- 
-30 dally by "which the- system, ! i.erthe hardware configuration, is extended or 
downgraded, and different parts are changed and their allocation is identified. 
. ''.» Parameters of each base station 100 to be manually, set comprise the IPjad- 
dresses. Such -addresses 'include the unique IP address, of the base station 
100, the address being dependent on the location of the base station 100, and 
35 the geographical- coordinates of the base station .100. The .geographical coor- 
dinates of the base station 100 are transmitted to the base station controller 
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A 02 when the \>ase station is being installed: The base station 1 00 also, trans- 
. '.mite its geographical ' coordinated to the configuration server 104 vfchen the 
base station is put to use or the configuration server 104 determines the.loca- 
tion of the base station 100 from the unique IP address of the base station. In 
5 the IP networks, a plurality of networks are interconnected. A default gateway 
is a connection from one network to another, in other words if information is to 
1;;. ,. be transmitted to an element which is not in tfie same network, the information 
"must first be transmitted to the default gateway which knows how to forward it 
on the basis of the IP address. The IP address of the configuration server 104 
1 0. and the IP address of the default gateway are also manually set parameters. . • 
In the cellular radio system of the invention, the unique geographi- 
cal .location of the base, station 1 00 is most preferably determined by means of 
. . a satellite location determination system: One such satellite location determi- 
. nation system is. a GPS (Global Positioning System) by means of which the 
1.5 , .geographical coordinates of the base station 1 00 can be obtained. 

' " The cellular radio system thus comprises the configuration server 

. 104 which is connected to the network elements by the information network 
using "the packet protocol. When the base station 100 is connected to the IP 
information , network 116, it becomes connected to- the configuration server 
2Q 104, whereby the base station 100 ;6btains- necessary network information. 
Hence, it is the configuration server 104;ofthe rietwork 'elements which is re- 
sponsible for the automatic configuration of the base stations 100. The net- 
" ; work information obtained by the' base^atioh- 100 from the 'configuration 
' ' server 104 includes the IP addresses of the mobile services switching centre 
25, .106, the, base station controller 102 and the speech encoding, unit 108. ' ; . 
, ' . 7 / If the system includes a radio ; service using -a packet transmission, 
the cellular' radio system then also includes a network element (SGSN, Serv- 
/ ... ing .GPRS Support Node ) 1 1 6 of the radio system using the packet transmis- 
' .,' ' sion. The configuration server 104 also transmits' the IP address of this net- 
' ^ ^30 . 1 work element, to the base station 100. The network element 110 of the radio 
. system using packet transmission is responsible for mobility; signaling and 

routing data in the radio system. 

: When the base station 100 has the IP address of the nearest base 

' . station controller 102, the base station establishes O&M and signaling con- 
.35 sections to the base station controller 102/ whictv next starts controlling the 
' ' ' base station 100 in a previously knbwn manner. The signaling connection to 
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.— the- base; station controller 1,02. exists as long as the base station 100 operates. 
• -while the connection; between the base station 100 and the configuration 
server 10.4 is only a temporary one. The base station" '100 transmits its coord i- 

• nates to the base station controller 102, On the basis of the geographical loca- 
5 tion information, i.e., the -coordinates, the base station controller 102 allocates 

. a free radio channel for the .base," station 100, in other words allocates radio 

• frequencies .to the base station 100. The base station 100 thus' contacts the 
.. -base station controller 102_from which it receives software, radio parameters 

.and network , parameters.; - . . . , . 

10 ■■ Since the Internet protocol does not guarantee the quality of service 

(QoS), .ive. the combined effect of the parts of a service, which determines user 
.satisfaction, the network has to be provided with a sufficient band width. The 
base station controller 102 monitors the traffic" directed towards the base sta- 
tion 100, and, if, in the operation of the base station 100 and on the connec- 
15 tions between the network elements 100 and 102, delays' occur Which are 
< longer than desired , in other words' if a packet takes longer than a determined 
limit allows, for . instance in. view of call establishment or radio channel usage 
1 • :•: and various maintenance functions', the base station controller 102 refuses to 

■ establish .more connections to the base station 1 00. 
.20 Figures 2a and 2b show by way of example unitdata packets of 

•• > r both speech, and data. pa^iStsT Jh? ' speech and data packets coming from 
calls are. transmitted jrv a' UDrf/IP unitdata packet. In the most preferred em- 

■ • : . bodiment, several packets,'^ . be trans ' 

, mitted in the same Upp/iP i Racket..The.UpP/^ an'identifier 
25 for identifying the connection, , . 

, - ,.. - : .. Figure 2a shows an IF? ^ header 202, a UDP header 204, which is^the 
identifier of a unitdata-based.p'rotocol associated with the TCP/IP protocols, a 

■ connection identifier, and r a TRAU. frame 208 of a GSM ! packet the connec- 
=r tion -identifier 206 indicates to. which call or connection the next GSM packet 

3- 30 - belongs, jn other words, . in , the, most preferred embodiment/the connection 
identifier. 206 is a number, .i.e.. an identifier, which indicates' to which call a 
speech packet belongs". Since a base station 100 is able to transmit several 
, ' . , calls simultaneously, each call must be provided with an identifier which indi- 
r; • cates to the other end to which call the packet belongs. To enable the packet 
35-. to arrive at a correct network element in a correct manner/the packet must be 
provided within, address, i.e. a header. In the most preferred embodiment, the 
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IP header includes the IP riumber of a receiver and the 1 P number, of a trans- 
mitter. The UDP header, again, is the address of the UDP packet. 

Figure 2b shows an IP header 202.- a UDP. header. 204, a connec- 
ton identifier 206 - 206c and several TRAU frames 208 - 2Q8c'of.a. ; GSM 
5 packet. Several TRAU frames 208 - 208c can be transmitted at once ,.rvttie 
GSM packet. Several connection identifiers 206 - 206c, which can be e.ther 
identical or different within a packet, are thus also necessary. In the most pre- 
ferred embodiment, a larger amount of information can be transited by 
transmitting several frames simultaneously as the transmission capacity .s 

10 greater. . x . 

Since a common IP network has no data protection, it is necessary 

to provide some kind of protection or enryption. On connections between a 
configuration server 104, network elements 100, 102, 108 and 110, and a mo- 
bile services switching centre 106 at least some kind of encryption or eaves- 
15 dropping prevention is used. The connection between the base station 100 
and the configuration server 104 must be data-protected. At least some land of 
identification must also be used on connections between other network ele- 
ments. Known encryption methods include a digital signature, the use of a key 
protocol and encryption, which prevents eavesdropping and enables speech 

20 packets to be encrypted. 

It is thus previously known that a transmission connection between 
network elements is implemented using a PCM (Pulse Coded Modulation) link. 
Since the capacity of PCM links is difficult to increase, in the solution of the 
invention, an IP network 116 is used on connections between common net- 
25 work elements, such as the base station 100 and the mobile services switch- 
ing centre 106, in which case the mobile communication network can be tem- 
porarily extended without an actual network extension by means of the ir- 
based autoconfigurating base station 100, and an already existing P-based 
network structure can thus be utilized when a new information network is bu.lt. 
30 Figure 3 shows an IP-based base station system which comprises 

network connections 112 and 114 also to other information networks. The 
base station system is thus a part of a larger entity. All network elements 
shown in the figure operate as described in connection with Figure 1 . 

Although the invention is described above with reference to the ex- 
35 ample and GSM components in accordance with the accompanying draw.ngs 
it is obvious that the invention is not restricted thereto but it can be mod.f.ed in 
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the same leading principles' can also, be, applied to other cellular networks, 
such as, next generation networks; (Universal Mobile Telecommunications 
System UMTS being planned).and IMT-2000 (International Mobile Telecom- 
munications 2000). ; 


VT KJ 77/JJOUU 


10 

CLAIMS " *'.'"' ''" ? • ■ ' ■ ' ' " ?l ' : ' 

1. A cellular radio system' comprising a base station' system which 
comprises a base station controller (l62) and at least one base station (100) 
as network elements, and in which cellular radio system the base station con- 

,5 troller is arranged to control at least one base station', 

characterized in that in the cellular radio system, the net- 
work elements (100, 102) are connected by an information network using a 
packet, protocol. 

2. A cellular. radio system as claimed in claim 1 , character- 
10 i z e d in that the cellular radio system comprises a configuration server (104) 

* which , is connected to the network elements by the information network using 

the packet protocol. . 

3. a cellular radio network as claimed in claim 1 , c h a r a c t e r - 
i z e d in that the cellular radio network comprises as network elements a mo- 

1 5 bile services switching centre (1 06), a speech encoding unit (108) and a radio 
. system network element (110) using packet transmission, which" are con- 
necte.d to other network elements (100, 102), 

4. A cellular radio system as claimed in claim 1, character- 
ized in that each network element Wo; 102, 106, 108, 110) has a unique 

20. network element address which is attached to packets to be transmitted and 
on the basis of which information is transmitted to the correct network element. 

§. A cellular radio system as claimed in claim '4," c"h aracter- 

. ^ i z e d in that the unique network element address of each base station (100), 
the network element address of the configuration server (1 04), the unique 

,25 .„ geographical coordinates of each base station, and the network element ad- 
dress of a default gateway are set in the i base station. 

6. A cellular radio system as claimed in any one' of the preceding 
claims, character lie d in that, the information 1 network using the packet 

: , ; protocol is an Internet protocol, i.e. an IPlnformatibh network, and the network 
. 30 element address is an IP information network address, i.e. ah IP number. 

7. A method of connecting a base station (100) to a cellular radio 
. , .. ^ system comprising a base station system which comprises a base station 

. ..controller (102) and at least one base station as network elements, and in 
which method the base station controller controls at least one base station, 


WO 99/35800 PCT/FI99/00004 


11 

characterized in that the network elements (1 00 ( 1 02) are 
interconnected by means of an information network using a packet protocol, 
an t d that each network element is provided with a unique network element ad- 
dress, and that the network configuration information of said information net- 
5. work using the packet protocol is maintained at a configuration server (104) 
connected to the information network, and that a new base station connected 
to the network first contacts the configuration server, and that the configuration 
server transmits the network configuration information to the base station. 

8. A method as claimed in claim 7, c h a ra cterized in that the 
10 configuration server (104) transmits the network element address of the near- 
est base station controller (102)* to the base station. 

9 A method as claimed in claim 7, c h a r a c t e r i z e d in that the 
geographical coordinates ofthe base station (100) are fed into the base sta- 
tion controller (102) at a stage when the base station is installed; 
15 1 0. A method as claimed in claim 9, characterized in that 

the base station (100) transmits its geographical coordinates to the (Configura- 
tion server (104) at a stage when the base station is introduced. 

11. A method as claimed in claim 8, characterized in that 
the configuration server ,(104) determines the location ofthe base station (100) 

; 20 from the unique network element address of the base station. 

12. A method as" claimed in claim 7 or c ha racterized in 
that the; base station (100) establishes O&M £nd signaling 'connections to the 
ba?e station controller (102). , 

. .13, A method as claimed in claim 9 or 10, characterized in 
25 thiat the base station controller' (1 02) uses th6 geographical location informa- 
tion in order to ^ 

14. A method as claimed in claim 7, c h a r a c t e r i z e d in that a 
T . . , mobile services switching ^centre (106) serves to transmit the connections of 
the cellular radio system in "the information network. 
30 15, A method .as ..claimed in claim 7, characterized in that 

on connections between the configuration server (104), the network elements 
: (100, 102, 108, 110) and the mobile services switching centre (106), at least 
some kind of encryption or eavesdropping prevention is used. 

16. A method as claimed in claim 7, characterized in that 
35 ; the base station controller (102) stops contacting the base btation (100) if de- 
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lays that are longer than desired occur on the connections between the net- 
work elements (100, 102). 

17. A method as claimed in claim 7, characterized in that 
speech and data packets (208) are transmitted as unitdata packets. 

5 18. A method as claimed in claim 17, characterized in that 

several speech and data packets which arrive at the same time can be trans- 
mitted in the same unitdata packet. 

19. A method as claimed in claim 17, characterized in that 
an identifier (206) has been attached to each speech and data packet (208) in 

10 order to connect the packet to the correct connection. 

. 20. A method as claimed in any one of claims 7 to 1.9,. ch a ra c - 
te rize'd in that an Internet protocol, i.e. an IP information network, is used 
as the information network using the packet protocol, an IP information net- 
work address, i.e. an IP number, is used as the network element address, and 

15 a UDP/IP packet is used as the unitdata packet. ^ 


WO 99/35800 


1/3 


PCT/FI99/00004 



Fig 1 


BNSDOCID: <WO 9935800A2 I > 


WO 99/35800 

2/3 


202, 
204 > 
206 v 
208 


IP header 


U.DP header 


connection. identification 


GSM packet 
(TRAU frame) 


Fig 2a 


202 v 
204 v 
206 v 
208 


206b 
208b 


206^- 


208c 


IP header 


UDP header 


connection identification 


GSM packet 
(TRAU frame) 


connection identification 


GSM packet 
(TRAU frame) 


connection identification 


GSM packet 
(TRAU frame) 


Fig 2b 


WO 99/35800 


3/3 


PCT/FI99/00004 



BNSDOCID: <WO 9935800A2_I_> 


This Page Blank (uspto) 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 


(51) International Patent Classification 6 : 
H04L 29/06 


A3 


(11) International Publication Number: 
(43) International Publication Date: 


WO 99/35800 

15 July 1999 (15.07.99) 


(21) International Application Number: PCT/FI99/00004 

(22) International Filing Date: 5 January 1999 (05.01.99) 


(30) Priority Data: 

980024 


7 January 1998 (07.01.98) 


FI 


(71) Applicant (for all designated States except US): NOKIA 
TELECOMMUNICATIONS OY [FI/FI]; Keilalahdende 4, 
FIN-02150 Espoo (FI). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): BERGENWALL, Martin 
[FI/FI]; Servin Maijan tie 10 A 13, FIN-02150 Espoo 
(FI). PIRKOLA, Juha [FI/FI]; Pakkamestarinkatu 3 D 137, 
FIN-00520 Helsinki (FI). 

(74) Agent: PATENTTITOIMISTO TEKNOPOLIS KOLSTER 
OY; c/o Kolster OY AB, Iso Roobertinkatu 23, P.O. Box 
148, FIN-00121 Helsinki (FI). 


(81) Designated States: AL, AM, AT, AT (Utility model), AU, AZ, 
BA, BB, BG, BR, BY, CA, CH, CN. CU, CZ, CZ (Utility 
model), DE, DE (Utility model), DK, DK (Utility model), 
EE, EE (Utility model), ES, FI, FI (Utility model), GB, GD, 
GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, 
KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, 
MN, MW, MX. NO, NZ, PL, PT, RO, RU, SD, SE SG, SI, 
SK, SK (Utility model), SL, TJ, TM, TO. TT, UA, UG, US, 
UZ, VN, YU, ZW, ARIPO patent (GH, GM, KE, LS, MW, 
SD, SZ, UG, ZW), Eurasian patent (AM, AZ, BY, KG, KZ, 
MD, RU, TJ, TM), European patent (AT, BE, CH, CY, DE, 
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), 
OAPI patent (BF, BJ, CF. CG, CI, CM, GA, GN, GW, ML, 
MR, NE, SN, TD, TG). 


Published 

With international search report 
in English translation (filed in Finnish). 

Date of publication of the international search report: 

K } H 30 September 1 999 (30.09.99) 


(54) Title: METHOD OF CONNECTING BASE STATION TO CELLULAR SYSTEM 



(57) Abstract 

The invention relates to a cellular radio network and a method of connecting a base station (100) to a cellular radio system, which 
enable a fast and automatized installation of base stations wherever an IP information network is available, the cellular radio system 
comprising a base station system which comprises as network elements a base station controller (102) and at least one base station, and 
in which method the base station controller controls at least one base station. The invention is characterized in that the network elements 
(102 100) are interconnected by an information network using a packet protocol, and that each network element is provided with a unique 
network element address, and that the network configuration information of said information network using the packet protocol is maintained 
at a configuration server (104) connected to the information network, and that a new base station connected to the network first contacts 
the configuration server, and that the configuration server transmits the network configuration information to the base station. 


BNSDOCID: <WO 9935B00A3_L> 


1 


FOR THE PURPOSES OF INFORMATION ONLY 


Codes used to identify States party to the PCX on the front pages of pamphlets publishing international applications under the PCT 


AL Albania ' 

AM Armenia ; 

AT Austria 

AU ; Australia 

AZ Azerbaijan 

BA Bosnia and Herzegovina 
, BB , . . . Barbados 

BE Belgium 

BF i» Burkina Faso ■;■.>, 

BG Bulgaria v ' 

, BJ . ,. Benin 

BR Brazil - . > - 

BY Belarus 

CA Canada , 

CF . r Central African Republic 

CG • - ' Congo - , ■ ■ i 

CH Switzerland * - 

CI C6te d'lvoire - 

CM Cameroon ■ 

CN China* 

CD Cuba 

CZ Czech Republic 

DE Germany 

DK Denmark 

EE Estonia 


ES 

Spain 

FI 

Finland 

FR 

France 

GA 

Gabon 

GB 

United Kingdom 

GE 

Georgia 

GH 

Ghana 

GN 

Guinea 

GR 

Greece ? ' i 

HU 

Hungary 

IE 

Ireland 

IL 

Israel 

IS 

Iceland 

IT 

Italy 

JP 

Japan ^ 

KE 

Kenya . 

KG 

Kyrgyzstan 

KP 

Democratic People* 


Republic of Korea 

KR 

Republic of Korea 

KZ 

Kazakstan 

LC 

Saint Lucia 

LI 

Liechtenstein 

LK 

Sri Lanka 

LR 

Liberia 


LS Lesotho 

LT Lithuania 

LU Luxembourg 

LV Latvia 

MC • - Monaco 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav 

Republic of Macedonia 
ML * Mali 
MN Mongolia 
"■MR 7 Mauritania ■ 
MW - -Malawi , k,^ 
MX ' Mexico^ 
NE Niger 

NL ! ' Netherlands • ^ ^ 

NO Norway 

NZ ; ' New Zealand 

PL Poland 

PT | . Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 

SE Sweden. 

SG Singapore 


SI 
SK 
SN 

sz 

TD 

TG 

TJ 

TM 

TR 


UA 
VG 

.us 
vz'\ 

* VN. 
YU 
ZW 


Slovenia 
Slovakia 
Senegal 
Swaziland 
Chad 
Togo 
Tajikistan 
Turkmenistan' 
Turkey. 

Trinidad and Tobago 
Ukraine 

Uganda , t 
United States of America 
, Uzbekistan ' 
Viet Nam- 
Yugoslavia 
Zimbabwe 


INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/FI 99/00004 


A. CLASSIFICATION OF SUIIJF.CT MATIT1R 


IPC6: H04L 29/06 

According to International Patent Classification (IPC) or to hmh national classification and ll'C. 


b. mi-kds si:arcmi:i) 


Minimum documcnialion searched (classification system followed by classification symbols) 

IPC6: H04L, H04Q 


Documentation searched other than minimum documentation t» the extent that such document* arc included in the fields searched 

SE,DK,FI,N0 classes as above 


Klcctronic data base consulted during the international search (name of data base and. where practicable, search terms used) 


WPI 


C. DOCUMENTS CONSIOf'RI'D TO BI5 RI-IJ-VANT 


Category 1 


Citation of document, with indication, where appropriate, oftlie relevant passages 


Relevant to claim No. 


EP 0426269 Al (BRITISH TELECOMMUNICATIONS), 8 May 
1991 (08.05.91), column 2, line 40 - column 8, 
line 18 


EP 0578041 A2 (INTERNATIONAL BUSINESS MACHINES 

CORPORATION), 12 January 1994 (12.01.94), column 2, 
line 33 - column 4, line 34, abstract 


1,3,4,6 


2,5,7-12, 
14-16 


1,3,4,6 


2,5,7-12, 
14-16 


| )(| Further documents are listed in the eoiuinuaiion of Box (.'. | )(| See patent family annex. 


* Special categories of cited documents .' • ■ 

"A" document deli rung the general stale of ihc art which is not considered 

to he of particular relevance 
"F." crhcr document hut puhhshed on or aflcr the international . Iihn>t date 

"I." document which may throw douhls on priority claim(s) or which ts 
cited in cslahhsh the puhh cation date of another citation or. other 
special' rcaton < at specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"V document published pnor to the international filing dale hul, later than 
the priority date daimcd 


' Y" 


"A" 


later document puhhshed after the international filing dale or priority 
date and not in conflict with ihc application hul- a led lo understand 
ihc principle or theory underlying the invcnu on, 

document ol particular relevance: the claimed invention cannot he 
considered novel or cannot he considered It* involve an inventive * 
Mcp when the document is taken alone .,• - 

■ ■ . j ' 

document of particular relevance: the claimed invention cannot he 
considered lo involve an inventive step when the document is 
combined with one or more olhcr such documents, such combination 
being obvious lo a person skilled in the arl . 

document memher of the same patent family 


Date of the actual completion oftlie international search 


28 June 1999 


Dale of mailing of the international search report 

, 3 0 -06- 1999 


Name ami mailing address of the ISA 
Swedish Patent Office 
Box 5055, S-102 42- STOCKHOLM 
Facsimile No. + 46 8 of»6 02 86 


Authorized .officer 


Stefan Hansson/MN 


Telcpl 


tone No. 


■46 K 7R2 25 00 


Form FCI7ISA/2I0 {second sheet) (July 19V2) 

BNSDOCID: <WO._ 9935800A3_L> 


2 


INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/FI 99/00004 


C (Continuation). -DOCUMENTS XrONSlI jj'RICb TO BH RICLI-VAN r 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No.* 


EP 0793170 Al (SUN MICROSYSTEMS, INC.), 

3 Sept 1997 (03.09-97), figure 2, abstract 


2,5,7-12, 
14-16 


Form PCr/lSA/210 (continuation of sworn) shccl) (July IV92) 


INTERNATIONAL SEARCH REPORT 

( >■ Information on pal cul family in embers. , 


01/06/99 


Intel national application No. 

PCT/FI 99/00004 * 


Patent document 
cited in search report 


-Publication _ 
dale 


Patent family 
' membcr(s) 


,EP ... 0426269 Al 


08/05/91 


SE 0426269 T3 

AT 126646 T 

AU 625703 B 

AU 5477790 A- 

CA 2015932 A 

DE 69021685 D,T 

ES 2076310 T 

FI 98685 B,C 

FI 902163 D 

HK 142196 A 

JP 2517697 B 

JP 3205928 A 

US 5168498 A 


EP 0578041 A2 


12/01/94 


CA 2095447 A,C 

JP 2637901 B 

JP 6104926 A 

US 5442633 A 


EP 0793170 Al 


03/09/97 


CN 1168509 A 

JP 10074147 A 

US 5826000 A 

US 5852722 A 


Publication 
- dale • 


15/09/95 
16/07/92 
08/11/90 
03/11/90 
08/02/96 
01/11/95 
15/04/97 
00/00/00 
09/08/96 
24/07/96 
09/09/91 
01/12/92 


09/01/94 
06/08/97 
15/04/94 
15/08/95 


24/12/97 
17/03/98 
20/10/98 
22/12/98 


I'urm I'CT.'IS A/210 (palenl family annex) (July I9V2) 

1CID: <WO 993580QA3J_> 



